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Primarily PCE, TCE, and EDB
Concentrations < 1 mg/L

Plumes are typically deep (>100 ft)
and thick (>100 ft)

9 treatment plants treating 13.1
MGD

> 27 miles of pipeline
> 100 EWs and RWs

> 3,000 MWs
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Massachusetts Military Reservation
Groundwater Findings

r 2007

Plume boundaries for chlorinated solvents and EDB
as of October 2007. RDX and Perchiorate findings.
based on the most recent approved plume boundaries.
as of May 2007

Areas of contamination being addressed by the Impact

Area Groundwater Study Program show the extent of
the indiidual plumes of RDX and perchiorate. The

areas of contamination being addressed by the Installation
Restoration Program show the extent of the combined

contaminants of concern within each plume.

MCL - Maximum Contaminant Level for
drinking water

MMCL - Massachusetts MCL

ppb - parts per billion

TCE - Trichloroethene - a solvent

PCE - Tetrachloroethene - a solvent

EDB - Ethylene Dibromide - a fuel additive

RDX - Royal Demolition Explosive - an explosive
compound

Perchlorate - A water soluble salt used
as an oxidizer

IRP plumes are named for
source areas,
abbreviated as follows:

FS = Fuel Spill
C$ = Chemical Spill
LF = Landfil

SD = Storm Drain

Piume boundaries are shown dashed where nferred

Concentrations Excoed MCLs
TCEMCL=50ppb  PCEMCL=50ppb
£DB Phsme

Concentrations Exceed MMCL

EDB MMCL = 0.02 pob

ROX Plume

Concentrations Excoed EPA Health Advisary Lovels
ROX = 0.6 ppb. The CS-19 ROX plume is shown at
the Foderal Lifetime Heaith Advisory of 2 ppb. The
‘concentration of 0.8 ppb represents the 10° risk-based
lovol for ROX in groundwatar, which is the concontration
resulting in an increased cancer risk of 1 in a milion.

Perchiocate Pume

Existing Muncpal Water Supply Well
Proposed Municipal Water Supply Wee
impact Area Boundary

Town Boundary




Impacts of Electricity Generation

Fossil Fuel |
Power Plant |
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VOCs in Groundwater Plume

Electricity Generation

to Power IRP Remedial

Systems Results in Air
Emissions Including
Greenhouse Gases

Green Power: Wind Turbine
Coming Soon !

193,000,000

' Purpose of Project: Electricity Usage by IRP Treatment Systems

® Generate electricity using i
renewable energy to

feclics cost §i “*‘\\ |
uuuuuuuuuuuuuuuuuu 3
® Offset air emissions from s

commercial plants

\\ 8- Total Annual Electricty Consumption

® Expected to provide 25% - 30%
of program electrical needs

Quantity of Electricity
[Mwh]
=
2

Air Emission Reductions
Pounds per year. Includes both wind
turbine production and purchases of
green power

e CO_ 8,210,000

7240
6890
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® NO,: 8836

4000

|

® SO, 23564

imated VOC Air Emissions

e PM10: 506

VOCs Removed from Groundwater

Estimated 0’02 Emissions

167 3

EDB Plume System |11 Solvent Plume System ® VOCs: 309

Electrical Generation Emissions vs.
Groundwater Contaminant Removal

MMR Remedial Systems -
System Startup - 2009 Artist rendering, Fuhrlander FL-1500

Sustainability Evaluation



Wind Turbine - Energy Optimization

» Expected to produce ~ 3,810 MWh yearly
(29% capacity factor)

« Annual load from treatment systems (in
2007) ~ 12,300 MWh

« Expected to generate 25-30% of AFCEE’s
total electrical requirement (>$2M in 2009)

» Expected to reduce ~25-30% air emissions

» Payback anticipated in 6-8 years
(RECs/O&M); working on a better ROI




Flicker/Sound Issues

No complaints from residents
registered to date

— Some flicker

— Some sound
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Massachusetts Military Reservation

Legend

Data Source:

Proposed Wind Turbine Site Location

Building
Massachusetts Military Reservation Boundary

Noise Contour (5 dBA Interval)

Bog/Wetland

AFCEE, MMR-AFCEE Data Warehouse
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FIGURE 7-2

PREDICTED MAXIMUM
NOISE CONTOURS (dBA)

AFCEE - Massachusetts Military Reservation
Wind Turbine Project

CH2MHILL —
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Legend

4 Extraction Well
Utiity Pole

M) Electrical Meter

Transformers:

O  Pole-mounted Bank

[  Pad-mounted Vault

Distance from
turbine to base
housing ~ 1140 ft

Data Source: AFCEE, MMR-AFCEE Data Warehouse.
MMR boundesy from MA ARNG 2004, Parcel boundaries.
i provided by the towns of Famouth and Boume.
Infiltration Bed > o VR i

Doundaria
Massachusetts Military representationsl and do o reflect an actual Seld survey.

Reservation (MMR) Boundary

Parcel ih

MMR Internal Jurisdictional Boundary

Treatment Plant

LF-1/HUNTER AVENUE AREA
UTILITY NETWORK

AFCEE - Massachusetts Military Reservation

CH2MHILL
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Data Source: AFCEE, MMR-AFCEE Data Warehouse
2005 Aerial Photography from MassGIS
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FIGURE 1-2

PROPOSED PROJECT SITE

AFCEE - Massachusetts Military Reservation
Wind Turbine Project

CH2MHILL




Wind Turbine Costs

«Constructability Assessment/Environmental
Assessment (CH2M Hill) - ~ $400,000

«Construction contract awarded in Sep 2007
(ECC), $4.87M (includes O&M contract for two
years)
«$5000 for Safety Training
*$29,900 per year for two years (FLAG
O&M sub - 2 maintenance events per
years + warranty + availability guarantee)
*$20,000 for website development
*$2700 for blade inspection (year 1);
$2800 for blade inspection (year 2)

*Title Il Services/Oversight (CH2M Hill) -
$150,000

“NSTAR Interconnection/Witness Test Costs - o :
$53,858 =




Corrected MWh Total based on the operating log.

Weekly Electricity Production

[MWh]

Wind Turbine Energy Analysis
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I Vind Turbine Weekly Energy Production [MWh]

e===\\/ind Turbine Estimated Cumulative Energy Production (based on
P50 capacity factor of 29%) [MWh]

=== Wind Turbine Estimated Cumulative Energy Production (based on
P90 capacity factor of 25.7%) [MWh]

==f==\\ind Turbine Actual Cumulative Energy Production [MWh]
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Cumulative Electricity Production
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25 Jan—23 Feb 2011

NSTAR Electric & Gas Corporatien-— =~ < 0000890130

N&xsddxxx [T

$530,268.36: 02 Dec 2009-25 May 2011
(+ $60,000 availability guarantee for first year)



Wmd Turbme 1

2 new GE 1.5-77 wind
turbines in northern part of
MMR

Constructability
Assessment/EA (CH2M Hill)
- $462,284

Construction Contract (ECC)
+ one year O&M = $9.4M

Title Il
Oversight/Environmental
Surveys - $340,994.82

Nstar Costs TBD — could be
$200-5300k; complex
interconnection
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AFCEE/AECJAGWSF WIND
TURBINE PROJECT LOCATION

AFCEE/AEC-IAGWSP Wing Turbine Project
Massachusets IAlEry Resenalion

CH2MHILL




QUESTIONS/COMMENTS?

i oUstainable Energy
g5\ Puts Aimerica To Work

rose.forbes@us.af.mil
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